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AB A novel Si waveguide MSM photodetector suitable for 

high speed/high quantum efficiency applications is proposed and 
demonstrated. Silicides are formed on a silicon-on-insulator (SOI) 
substrate through metal/Si reaction under heat treatment, in two areas 
separated by a narrow gap. The silicide sidewalls on the two 
sides of the narrow gap provide lateral waveguide confinement, 
and also serve as electrodes. The silicide/Si interface forms a 
Schottky junction, making the structure a MSM diode. The waveguide 
structure provides a long optical path length to increase the quantum 
efficiency at near infrared wavelengths. The distance between electrodes 
can be changed easily through photolithography, and can be made very small 
to reduce the transit time between electrodes for high-speed operation. 
Since the devices are made on SOI substrates, the drift component of the 
photocurrent can be eliminated, further facilitating high-speed operation. 
A first set of photodetectors was made using PtSi on commercially 
available SOI substrates with 0.34 mu m Si layer. Initial experiments have 
demonstrated a responsivity of near 2 00mA/W at lambda =980 nm for a 
detector with 486 mu m long electrodes and 2 mu m gap size. The dark 
current was on the order of 0.1 nA/ mu m2 at 5V bias. 

CC A0762 Detection of radiation (bolometers, photoelectric cells, i.r. and 
submillimetre waves detection) ; A7340S Electrical properties of 
metal -semiconductor-metal structures; B7230C Photodetectors; B2530G 
Metal-insulator-metal and metal-semiconductor-metal structures; B2520C 
Elemental semiconductors 

CT DARK CONDUCTIVITY; ELEMENTAL SEMICONDUCTORS; HEAT TREATMENT; 

METAL-SEMICONDUCTOR-METAL STRUCTURES; PHOTODETECTORS; SCHOTTKY BARRIERS; 
SILICON; SILICON-ON-INSULATOR 

ST waveguide MSM photodetector; SOI substrate; heat treatment; 
silicide sidewalls; lateral waveguide confinement; 
Schottky junction; optical path length; quantum efficiency; 
photolithography; dark current; high speed optics; 980 nm; 0.34 micron; 
Si-SiO 

CHI Si-SiO int, SiO int, Si int, O int, SiO bin, Si bin, 0 bin, Si el 
PHP wavelength 9.8E-07 m; size 3.4E-07 m 

ET Si; Pt*Si; Pt sy 2; sy 2; Si sy 2; PtSi; Pt cp; cp; Si cp; V; 0*Si; O sy 
2; SiO; 0 cp; Si-SiO; O 
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AB We have fabricated ultrafast Si metal -semiconductor-metal photodetectors 
and connected them to optical waveguides. The photodetectors are 
fabricated in a vertical structure consisting of a top metallization (Ml) , 
epitaxial silicon, epitaxial metallic CoSi2 (M2) and a Si substrate. In 
the visible region, photons create electron-hole pairs in the epitaxial 
Si. At infrared wavelength the energy of the photons is not sufficient to 
create electron-hole pairs in the Si. In this case, the Schottky contacts 
of both metallizations provide electron and holes from internal 
photoemission. The best detectors show a pulse width of 3.2 ps full-width 
at half -maximum at 1.25 mu m wavelength and room temperature. We present 
data for the coupling of the detectors to a monomode glass fiber and to 
polymer-based waveguides on the Si chip. 

CC B7230C Photodetectors; B4130 Optical waveguides; B4250 Photoelectric 
devices 

CT ELEMENTAL SEMICONDUCTORS; METAL -SEMICONDUCTOR- METAL STRUCTURES; OPTICAL 

WAVEGUIDES; PHOTODETECTORS; SILICON 
ST optical waveguide coupling; ultrafast Si 

metal -semi conductor -metal mesa photodetector ; electron-hole pair; 

Schottky contact; metallization; internal photoemission; monomode glass 

fiber; polymer waveguide; epitaxial metallic silicide; 

1.25 micron 

CHI CoSi2 int, Si2 int, Co int, Si int, CoSi2 bin, Si2 bin, Co bin, Si bin, Si 
el 

PHP wavelength 1.2 5E-06 m 

ET Si; Co*Si; Co sy 2; sy 2; Si sy 2; CoSi2; Co cp; cp; Si cp; CoSi; Co 
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PI GB 2392007 Al 20040218 GB 2002-18843 20020814 

PRAI GB 2002-18843 20020814 

AB A light sensor for tapping off a fraction of an optical signal from an 
integrated optical waveguide is described comprising an 
integrated optical waveguide having a light guiding region of a 
first refractive index higher than the refractive index of adjacent 
regions; a light absorbing region in optical communication with part of 
the light guiding region and arranged such that a fraction of light 
transmitted along the waveguide is tapped off into the light 
absorbing region and at least partially absorbed and a detector for 
detecting free charge carriers generated by absorption of light in the 
light absorbing region, the fraction of light tapped-off from the 
waveguide being determined by the dimensions of the light absorbing 
region. An integrated optical waveguide having a light sensor 
integrally formed is described comprising an integrated optical 
waveguide leading to a photodiode portion thereof, the 

portion being arranged to generate free charge carriers when light of one 

or more selected wavelengths is incident there and comprising a diode for 

detecting the presence of the free charge carriers, wherein the 

waveguide is a rib waveguide and the portion comprises a 

region of light absorbing material formed at an upper part of the rib 

waveguide, the dimensions of the portion determining the degree of 

absorption. 

ST photodetector integrated waveguide optical 

communication 
IT Optical communication 

(device; tap-off waveguide light sensor integrated with optical 
waveguide for) 
IT Polysiloxanes, uses 

RL: DEV (Device component use); USES (Uses) 

(light absorbing region; tap-off waveguide light sensor integrated with 
optical waveguide) 
IT Optical detectors 

Optical integrated circuits 
Optical waveguides 

(tap-off waveguide light sensor integrated with optical waveguide) 
IT 7440-21-3, Silicon, uses 7440-56-4, Germanium, uses 11148-21-3 
12626-76-5, Iron silicide 

RL: DEV (Device component use); USES (Uses) 

(light absorbing region; tap-off waveguide light sensor integrated with 
optical waveguide) 
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AB A photodetector is described comprising two separated 
silicide regions on a substrate and a waveguide of a 

silicon-based material formed between side-walls of the two separated 
silicide regions. A method of producing a photodetector 
having a waveguide of a silicon-based material is also described 
entailing depositing a metal layer on a silicon-based material layer of a 
substrate; etching to selectively remove unwanted regions of the metal 
layer; and heating the metal layer to induce a metal -silicon reaction to 
produce at least two separated silicide regions, at least two separated 
silicide regions forming the waveguide of silicon-based 
material. A method of producing a photodetector having a 
waveguide of a silicon-based material is also described entailing 
forming a ridge in a silicon-based material layer of a substrate and 
applying a mask on top of the ridge; depositing a metal layer on the 
silicon-based material layer of the substrate; heating the metal layer to 
induce a metal -silicon reaction to produce at least two separated 
silicide regions, at least two separated silicide regions 
forming the waveguide; and etching to selectively remove 

unwanted metal from the mask without affecting the at least two separated 
silicide regions. The Si-based photodetectors using waveguides 
formed with silicide regions may have high speed and high 
efficiency for near-IR applications. 
ST IR photodetector ridge waveguide silicide 
IT Optical detectors 

(IR; high speed and high efficiency silicon-based photodetectors using 
waveguides formed with silicides for near-IR applications) 
IT Semiconductor device fabrication 

(high speed and high efficiency silicon-based photodetectors using 
waveguides formed with silicides for near-IR applications) 
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Section cross-reference (s) : 76 
AB Novel Si waveguide MSM photodetector suitable for high 

speed/high quantum efficiency applications is proposed and demonstrated. 
Silicides are formed on a Si-on-insulator (SOI) substrate through metal/Si 
reaction under heat treatment, in 2 areas separated by a narrow gap. The 
silicide sidewalls on the 2 sides of the narrow gap provide 
lateral waveguide confinement, and also serve as electrodes. 
The silicide/Si interface forms a Schottky junction, making the 
structure a MSM diode. The waveguide structure provides a long 
optical path length to increase the quantum efficiency at near IR 
wavelengths. The distance between electrodes can be changed easily 
through photolithog . , and can be made very small to reduce the transit 
time between electrodes for high-speed operation. Since the devices are 
made on SOI substrates, the drift component of the photocurrent can be 
eliminated, further facilitating high-speed operation. First set of 
photodetectors was made using PtSi on com. available SOI substrates with 
0.34 jam Si layer. Initial expts . demonstrated a responsivity of 
.apprx.200 mA/W at X=980 nm for a detector with 486 urn long 
electrodes and 2 urn gap size. The dark current was . apprx. 0.1 nA/nm 
2 at 5 V bias . 

ST waveguide optical detector platinum silicon Schottky junction MSM SOI; 
current voltage optical detector waveguide platinum silicon Schottky 
junction 

IT Electric current -potential relationship 
Optical waveguides 
Schottky semiconductor junctions 

(novel waveguide MSM photodetectors on SOI substrates using silicides) 
IT Optical detectors 

(waveguide; novel waveguide MSM photodetectors on SOI substrates using 
silicides) 

IT 7440-06-4, Platinum, uses 7440-21-3, Silicon, uses 7631-86-9, Silica, 
uses 

RL: CPS (Chemical process); DEV (Device component use); PEP (Physical, 
engineering or chemical process) ; RCT (Reactant) ; PROC (Process) ; RACT 
(Reactant or reagent) ; USES (Uses) 

(novel waveguide MSM photodetectors on SOI substrates using silicides) 
IT 12137-83-6P, Platinum silicide ptsi 

RL: PNU (Preparation, unclassified) ; PREP (Preparation) 

(novel waveguide MSM photodetectors on SOI substrates using silicides) 
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AB The devices comprise: an n-Si substrate; a Si /Si -compound multibilayer 1st 
DBR mirror; an n-Si cladding layer with an shoulder electrode; a 
p-FeSi2 active layer; a p-Si cladding layer with a p shoulder 
electrode; and a Si /Si -compound multibilayer 2nd DBR mirror, where the Si 
compound is Si02, SiGe or Si3N4; and the Si substrate is bonded to an 
integrated circuit comprising a driver and a signal processor, an optical 
waveguide and a photodiode . 

ST iron silicide silica silicon laser 

IT Integrated circuits 
Laser mirrors 
Optical transmission 
Optical waveguides 
Photodiodes 
Semiconductor lasers 

(semiconductor laser devices and optical transmission apparatus) 

IT 7440-21-3, Silicon, uses 7631-86-9, Silica, uses 11148-21-3 
12033-89-5, Silicon nitride (Si3N4) , uses 12626-76-5, Iron 
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Section cross -reference (s) : 76 
AB This work reports on the fabrication and characterization of ultrafast 
vertical metal -Si -metal (MSM) Schottky-barrier photodiodes for the 
detection of visible and IR light. The devices are manufactured on an 
epitaxial buried CoSi2 ground plate on Si consisting of a high quality 
single crystalline Si layer sandwiched between the buried CoSi2 layer and a top 
semitransparent metal layer. For wavelengths <1.1 um, electron-hole 
pairs are generated in the Si. They are separated by an internal elec. field 
and accelerated towards the metal electrodes. For shorter wavelengths, Si 
becomes transparent and carriers are emitted from the internal 
semiconductor-metal interface. A photocurrent is produced. This 
so-called internal photoeffect is governed by different carrier dynamics: 
hot electrons or holes are injected from the metal layers into the Si. 
Their large excess energy leads to extremely fast elec. pulses. A new 
theor. model for the hot carrier dynamics inside the detector is proposed 
and examined by detailed simulations. The resulting temporal response of 



the detectors was measured with a new setup, using a mode-locked Ti:A1203 
laser and an optical parametric oscillator, which generates ultrafast 
optical pulses (170 fs) at IR wavelengths. At 820 nm the MSM photodiodes 
show an impulse response as short as 3.5 ps FWHM for Si (100) and 6 . 7 ps 
FWHM for Si (111). For the 1st time, the temporal response of MSM 
photodiodes was investigated at 1250 and 1560 nm wavelengths with 
femtosecond resolution MSM photodiodes with different top metalization (Cr, 
Ti, and Pt) were analyzed. In addition, the dependence of the temporal 
response from the applied voltage, the temperature, the dispersion on the 
microstrip line, and the area of the detector was studied. The exptl. 
results were interpreted with respect to the model proposed. The 
Ti/Si/CoSi2 photodetectors showed an elec. pulse response of 3.2 ps FWHM 
at 4 V bias. This is to our knowledge a record value. Furthermore, it is 
demonstrated that under certain conditions an even faster response can be 
achieved. At fiat band bias (no elec. field inside the detector) a very 
sharp pulse of 1.2 ps was observed Other important characteristics of the 
diodes (e.g. Schottky-barrier heights, dark current, quantum efficiency, 
responsivity, crystal quality of the layers) are presented. In addition the 
coupling of a monomode glass fitter and a polymer-based waveguide 
to the MSM photodiode on 1 Si chip was realized and 

investigated. The manufacturing processes are described and the exptl. 
coupling 

efficiencies are given. 
ST silicon metal cobalt silicide photodetector fabrication 

characterization 
IT Optical detectors 

(IR; fabrication and characterization of ultrafast metal-Si-CoSi2 
Schottky-barrier photodetectors for visible and IR radiation) 
IT Sputtering 

Sputtering 

(etching, ion-beam, reactive; fabrication of ultrafast metal-Si-CoSi2 
Schottky-barrier photodetectors for visible and IR radiation by) 
IT Optical detectors 
Schottky diodes 

(fabrication and characterization of ultrafast metal-Si-CoSi2 
Schottky-barrier photodetectors for visible and IR radiation) 
IT Ion implantation 
Photo 1 i t hogr aphy 

(fabrication of ultrafast metal-Si-CoSi2 Schottky-barrier 
photodetectors for visible and IR radiation by) 
IT Electric current-potential relationship 
Photocurrent 

(of ultrafast metal-Si-CoSi2 Schottky-barrier photodetectors for 
visible and IR radiation) 
IT Etching 
Etching 

(sputter, ion-beam, reactive; fabrication of ultrafast metal-Si-CoSi2 
Schottky-barrier photodetectors for visible and IR radiation by) 
IT 7440-06-4, Platinum, properties 7440-21-3, Silicon, properties 
7440-32-6, Titanium, properties 7440-47-3, Chromium, properties 
12017-12-8, Cobalt disilicide 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process); PRP (Properties); PROC (Process); USES (Uses) 

(fabrication and characterization of ultrafast metal-Si -CoSi2 
Schottky-barrier photodetectors for visible and IR radiation) 
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AB Semiconductor photonics and optoelectronics which have a great 

significance in the development of advanced high technol . of information 
systems are discussed. The emphasis will be put on the recent research 
carried out in our laboratory in enhanced luminescence from low dimensional 
materials such as SiGe/Si and Er-doped Si-rich Si02/Si and Er-doped 
SixNy/Si. A ring shape waveguide structure, used to promote the 
effective absorption coefficient in PIN photodetector for 1.3 [xm 
wavelength and a resonant cavity enhanced structure, used to improve the 
quantum efficiency and response in heterostructure photo-transistor (HPT) , 
are also proposed. 
ST silicon optoelectronic semiconductor device; germanium silicon 

phototransistor; erbium doped silica luminescence; quantum well silicon 
nitride erbium dopant 
IT Optical detectors 

(IR; silicon/germanium silicide IR detector with ring-shaped 
waveguide) 
IT Electroluminescent devices 

(germanium silicide quantum dots on silicon) 
IT Sol-gel processing 

(light emission from erbium-doped silicon-rich silica) 
IT Quantum dot devices 

(light emission from germanium silicide quantum dots on 
silicon) 
IT Luminescence 

(of germanium silicide quantum dots and quantum wells on 
silicon) 

IT Hetero junction semiconductor devices 

(optoelectronic semiconductor devices using silicon/silica 
heterostructure) 
IT Bragg reflectors 
Phototransistors 
Quantum well devices 

(resonant cavity phototransistor using silicon/silica Bragg reflector 
and silicon/germanium silicide multiple quantum well) 
IT Optoelectronic semiconductor devices 

(silicon-based) 
IT Optical waveguides 

(silicon/germanium silicide IR detector with ring-shaped 
waveguide) 

IT 12033-89-5, Silicon nitride, properties 

RL: PEP (Physical, engineering or chemical process) ; PRP (Properties) ; 
PROC (Process) 

(light emission from erbium-doped silicon nitride quantum well on 
silicon) 
IT 7440-52-0, Erbium, uses 



RL: MOA (Modifier or additive use); USES (Uses) 

(light emission from erbium-doped silicon-rich silica) 
IT 10168-80-6, Erbium nitrate 

RL: PEP (Physical, engineering or chemical process) ; PROC (Process) 
(light emission from erbium-doped silicon-rich silica) 
IT 7631-86-9D, Silica, silicon-rich, properties 

RL: PEP (Physical, engineering or chemical process); PRP (Properties); 
PROC (Process) 

(light emission from erbium-doped silicon-rich silica) 
IT 76998-02-2, Germanium 40, silicon 60 (atomic) 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process) ; PRP (Properties) ; PROC (Process) ; USES (Uses) 
(light emission from self -organized germanium silicide 
quantum dots on silicon) 
IT 7440-21-3, Silicon, properties 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process) ; PRP (Properties) ; PROC (Process) ; USES (Uses) 
(optoelectronic semiconductor devices using) 
IT 7631-86-9, Silica, properties 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process) ; PRP (Properties) ; PROC (Process) ; USES (Uses) 

(optoelectronic semiconductor devices using silicon/silica 
heterostructure) 
IT 11148-21-3 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process) ; PRP (Properties) ; PROC (Process) ; USES (Uses) 

(resonant cavity phototransistor using silicon/silica Bragg reflector 

and silicon/germanium silicide multiple quantum well) 
IT 37380-03-3, Germanium 20, silicon 80 (atomic) 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process) ; PRP (Properties) ; PROC (Process) ; USES (Uses) 

(self -organized germanium silicide quantum dots by holog. 

laser interference method) 
IT 12771-64-1, Germanium 35, silicon 65 (atomic) 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process) ; PRP (Properties) ; PROC (Process) ; USES (Uses) 

(silicon/germanium silicide IR detector with ring-shaped 

waveguide) 
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CC 73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties) 

AB We have designed and fabricated GexSil-x/Si strained layer superlattice 
(SLS) photodetectors integrated with Si epitaxial waveguides. It is 
exhibited that at 5V reverse bias the maximum photocurrent is 2 . 6[iA, the 



min. dark current and the min. dark c.d. are 400nA and 10-3A/cm2, resp. 
It is also measured that the overall quantum efficiency is 14.2%. 
ST germanium silicide superlattice waveguide PIN 

photodetector 
IT Optical detectors 

(design and fabrication of GeSi/Si strained layer superlattice 
waveguide PIN photodetector at X=1.3um) 
IT Optical waveguides 

(photodetector; design and fabrication of GeSi/Si strained 
layer superlattice waveguide PIN photodetector at 
A,= 1.3um) 
IT 7440-21-3, Silicon, uses 

RL: DEV (Device component use); USES (Uses) 

(design and fabrication of GeSi/Si strained layer superlattice 
waveguide PIN photodetector at A.= 1.3um) 
IT 12623-02-8 

RL: DEV (Device component use); PRP (Properties); USES (Uses) 

(design and fabrication of GeSi/Si strained layer superlattice 
waveguide PIN photodetector at A.= 1.3u-m) 
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AN 129:295895 CA 

ED Entered STN: 21 Nov 1998 

TI Fabrication of integrated GeSi/Si superlattice PIN photodetector 
with Si waveguide 

AU Li, Na; Xu, Xuelin; Li, Guozheng; Liu, Enke; Jiang, Zumin; Zhang, 

Xiangjiu; Wang, Xun 
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CC 73-12 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties) 

Section cross-reference (s) : 74, 76 
AB A GeSi/Si superlattice structure was grown on an n+/n- Si wafer by MBE 
method. A GeSi/Si superlattice PIN photodetector and a Si 
waveguide were fabricated by reactive ion etching. The 
integration of the Si waveguide and the GeSi/Si superlattices 
PIN photodetector was carried out by a suitable process. The 
min. dark current of the photodetector was 0.8 jxA and the 
maximum photocurrent was 2.7 uA at a reverse bias of 5 V. The maximum 
overall quantum efficiency of the photodetector was 14.2%. The 
working wavelength was 1.3 jam. 
ST integrated germanium silicide silicon superlattice 

photodetector; PIN superlattice photodetector germanium silicide 
silicon 
IT Superlattices 

(germanium silicide/silicon integrated with silicon waveguide 
as PIN photoelec. device) 
IT Photoelectric devices 

(p-i-n; germanium silicide/silicon superlattice integrated 
with silicon waveguide as) 
IT Waveguides 

(silicon; integrated with germanium silicide/silicon 
superlattices as PIN photoelec. devices) 
IT 7440-21-3, Silicon, uses 

RL: DEV (Device component use); TEM (Technical or engineered material 
use) ; USES (Uses) 

(integrated PIN photoelec. devices with superlattices of germanium 
silicide and) 
IT 145998-02-3, Germanium silicide (GeSi) 



RL: DEV (Device component use); TEM (Technical or engineered material 
use) / USES (Uses) 

(integrated PIN photoelec . devices with superlattices of silicon and) 
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TI Analysis of electronic transport of GexSil-x/Si superlattice PIN 

waveguide -photode tec tor 
AU Li, Na; Liu, Enke; Li, Guozheng; Xu, Xuelin 
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CC 73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties) 

AB The electronic transport of GexSil-x/Si superlattice PIN waveguide 
-photodetector was analyzed. The description of the phys . 
meanings for quantum efficiency, photocurrent , and bandwidth was 
presented. The theor. anal, was in good agreement with exptl. results. 

ST germanium silicide photodetector superlattice 
waveguide 

IT Optical detectors 

(PIN; anal, of electronic transport of GexSil-x/Si superlattice PIN 
waveguide-photodetector) 

IT Optical waveguides 
Photocurrent 
Superlattices 

(anal, of electronic transport of GexSil-x/Si superlattice PIN 
waveguide-photodetector) 
IT 7440-21-3, Silicon, properties 98915-83-4, Germanium 45, silicon 55 
(atomic) 

RL: DEV (Device component use); PRP (Properties); USES (Uses) 

(anal, of electronic transport of GexSil-x/Si superlattice PIN 
waveguide -photode tec tor ) 
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TI Optical field analysis of integration of silicon waveguides and 

GeO . 4SiO . 6/Si superlattice 
AU Xu, Xuelin; Li, Na; Liu, Enke 
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CC 73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties) 

Section cross-reference (s) : 76 

AB The optical field in superlattice photodetector GeO . 4SiO . 6/Si is 

analyzed and was calculated by the Beam Propagation Method (BPM) . The 
possibility of integration of a Si waveguide and this kind of 
detector is discussed. On condition that single-mode is propagated in 
waveguides and detectors, the propagation distance, when it reaches 
stability, can be calculated The photodetector length vs. 
waveguide parameter is also proposed. 

ST optical field analysis waveguide integrated 

photodetector; germanium silicide silicon superlattice 
photodetector 

IT Optical detectors 



Optical waveguides 
Superlattices 

(optical field anal, of integration of silicon waveguides and 
GeO . 4SiO . 6/Si superlattice) 
IT 7440-21-3, Silicon, uses 76998-02-2 

RL: DEV (Device component use) ; USES (Uses) 

(optical field anal, of integration of silicon waveguides and 
GeO . 4SiO . 6/Si superlattice) 
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TI Monolithic optoelectronic integration of GeSi modulator and photodetector 
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CC 73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties) 

AB The possibility of integrating between waveguide, modulator and 

photodetector from GeSi materials is discussed theor. and 

practically. It's feasible both theor. and technol . 
ST monolithic optoelectronic integration germanium silicide 

modulator; germanium silicon photodetector waveguide 

integration 
IT Optical detectors 

Optical integrated circuits 

Optical modulators 

Optical waveguides 

(monolithic optoelectronic integration of GeSi modulator and 
photodetector) 

IT 11110-50-2, Germanium 5, silicon 95 ( atomic) 12623-02-8, Germanium 50, 
silicon 50 ( atomic) 12675-06-8, Germanium 60, silicon 40 ( atomic) 
RL: DEV (Device component use); USES (Uses) 

(monolithic optoelectronic integration of GeSi modulator and 
photodetector) 
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TI Calculation of GexSil-x/Si MOW photodetector waveguide 
structure 
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